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Objective 
 
 
To investigate genomic ancestry utilizing the electronic medical 
record, self-reported race/ethnicity, and principle component 
analysis to determine the molecular characterization of genomics 
and preterm birth   
 
 
Background 
• Inova Translational Medicine Institute (ITMI) initiated a study to 
identify genomic markers predictive of preterm birth (PTB).  Molecular 
Study of  Preterm Birth evaluated ancestral reference genomes, self-
reported country of birth, race and ethnicity, as well as data from the 
electronic medical record (EMR).  
• Family and racial predispositions to PTB suggest genomic 
characterizations may confer increased risk. 
 
 
 
Methodology 
• Whole genome sequencing (WGS) compared two cohorts of families 
(consisting of mother, father, and baby), one cohort who delivered a full 
term baby (n=570), and another cohort who delivered a preterm baby 
(n=300).  
• Data was collected over 20 months at Inova Fairfax Hospital, located in 
Northern Virginia, a multiracial and multicultural community. 
• Racial and ethnic components of genomics were analyzed by principal 
component analysis (PCA) to determine the participants’ ancestral 
background in conjunction with the self-reported race, ethnicity, and 
country of birth, and hospital EMR demographics.   
 
 
 
 
 
 
Participants’ Socioeconomic Data 
Genomic Variation by Country of Birth  
• No racial or ethnic risk factors were significant to PTB. 
• EMR data on race and ethnicity are difficult to validate.  
• Ancestral genomics does not always correlate to self-reported 
race or ethnicity. 
• Reference genomes are needed to identify population 
variations. 
 
 
Genomic Variation by EMR data 
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CRF_EMR_Call Tally %
White_White 165 24.19
White_NoData 149 21.85
None_NoData 71 10.41
Asian_NoData 43 6.30
Black_Agree 34 4.99
Other_NoData 31 4.55
Other_Hispanic 28 4.11
Asian_Agree 23 3.37
Black_NoData 23 3.37
None_White 20 2.93
None_Hispanic 17 2.49
White_Hispanic 17 2.49
Asian_Disagree 10 1.47
None_Asian 9 1.32
None_Black 9 1.32
White_Unknown 7 1.03
Other_White 5 0.73
Unknown_NoData 5 0.73
Other_Asian 3 0.44
Other_Black 3 0.44
Other_Other 2 0.29
White_Asian 2 0.29
Black_Disagree 1 0.15
None_MiddleEastern 1 0.15
None_Unknown 1 0.15
Unknown_Black 1 0.15
Unknown_Hispanic 1 0.15
Unknown_White 1 0.15
Total = 682
The red circles depict  two high-risk PTB regions in 
the Northern Virginia area.  Data below list race 
and median incomes for  the two regions.  
This 2-D graph depicts the three major genomic ancestral 
vectors (Asian, European, African) displayed with EMR data.  
The table depicts two 
study components: the 
clinical reporting form 
(CRF) and the EMR 
merged data from race 
and ethnicity 
The data on the left 
displays the 
incongruence between 
the CRF and EMR.  
Nearly one-half of racial 
populations codes were 
missing or miscoded. 
Asian 
European 
African 
Median income - Virginia $61,090 
Median income - National- $50,502 
    Northern Virginia-  $130,000 
 
•Population with College Degree 
•Virginia – 33%      National - 27% 
       Northern Virginia – 68% 
        
1:3 people  were born out of US 
(National average is 1:10) 
Participants’ Countries of Birth 
PCA – Ad Mixture Analysis 
 
• Race is a social construct that does not provide accurate 
indication of genomic ancestral heritage. 
• The determination of race and ethnicity is an important 
component of health care research.  
• Self reporting alone does not provide adequate background 
information to address certain health related issues or 
future therapeutics in personalized medicine, such as 
pharmacogenetics and genomic characterizations. 
• Further research is required to determine the usefulness of 
race and ethnicity obtained from EMR. 
 
 
Conclusions 
  
ETHNICITY_DESCRIPTION Tally %
Missing 349 52.6
White/Caucasian (non-Hispanic) 125 18.9
Hispanic/Latino/Spanish 41 6.2
Black/African American (non-Hispanic) 34 5.1
Not Hispanic 32 4.8
Unknown 30 4.5
Asian 24 3.6
Other 28 4.2
Total (Tally > 10) = 663
RACE_DESCRIPTION Tally %
Missing 537 78.7
White/Caucasian (non-Hispanic) 75 11.0
Hispanic/Latino 30 4.4
Black/African American (non-Hispanic) 15 2.2
Asian 13 1.9
Unknown/Other 8 1.2
Middle Eastern 3 0.4
South Asian 1 0.1
Total = 682
Results / Observations 
